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July 196; Oct. 234; Dec. 266 
for automobile radiators, July 184 
Amplifiers, Oct. 284, 404; Nov. 217, 232 
magnetic, Mar. 186; Dec. 298 
magnetic, for machine control, Apr. 171 


Analogies, electric, for hydraulic systems, Jan. 166; Feb. 
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Cam curvature, Nov. 148 
Cam, disk, curvature design, Aug. 170 
Cam followers, Apr. 279 
design of, Sept. 162 
Cams, Oct. 450 
design of, Nov. 148 
design of, by polydyne method, Jan. 121; Feb. 146; 
Mar. 149 
designing, with computers, Dec. 209 
Capacitors, Feb. 195 
Carbide, cemented, Apr. 363 
Carbon disk seals valve, Dec. 162 
Casters, Dec. 294 
Casting machine, May 138 
Casting, continuous steel, Dec. 256 
Castings, design for economy, June 164 
die, simplify drill design, July 133 
ductile-iron, Sept. 146 
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air, low voltage, May 139 
hydraulic, June 116 
Circuits, packaged, May 118 
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Cleaning, May 248; Dec. 136 
ultrasonic, Sept. 108 
Cleaning machine, Dec. 231, 408 
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Clutches, Feb. 193; 220; May 119; June 198, 204; July 195, 
206; Aug. 207, 226, 346; Sept. 176, 348; Oct. 472 
all-steel, used in teletypewriter, Nov. 176 
constant-torque, Dec. 161 
electrodynamic, Apr. 161 
for helicopter drive, Aug. 126 
hydraulically actuated, Aug. 183 
magnetic fluid, Apr. 314 
magnetic overrunning, June 242 
oil-actuated multiple disk, June 282 
overrunning, July 312 
slip, Apr. 161, 319 
spring, May 234 
Clutch-pulley combination automatically takes up wear, 
Dec. 424 
Coatings (see also finishes) 
Coatings, protective, Mar. 180, 188; Oct. 244, 284; Nov. 
226; Dec. 276, 322 
protective, vitreous, Jan. 141; Feb. 166 
Cobalt alloy, Dec. 284 
Collector rings, Aug. 208 
Columbium, Dec. 250 
Communication equipment, Oct. 404, 405 
Commutators, Sept. 216 
Component design, standardization of, Dec. 378 
Components, hydraulic, design for reliability, Sept. 266 
Compression springs, design of, Sept. 134 
Compressors, July 183 
Computer components, Oct. 240, 288, 404; Dec. 284 
Computer drives, design of, Jan. 156 





















Computer elements, magnetic decision, Sept. 110 
Computers, Oct. 240, 244; Nov. 196, 243; Dec. 138 
aid in designing cams, Dec. 209 
applying to machine control, Oct. 324 
electronic, Sept. 108, 186, 200, 202 
Connectors, electric, Jan. 180; Feb. 195, 196; Mar. 181; 
Apr. 279; May, 188; June 192; July 210; Aug. 220; 
Oct. 266, 276; Nov. 213, 214; Dec. 278, 300, 312 
Contactors, Apr. 284; Oct. 290; Dec. 280 
control wound rotor motors, Apr. 422 
Contacts, Oct. 264; Nov. 232 
Control assemblies, electric, Feb. 200; Mar. 181, 182 
Control, automatic spacing, Apr. 262 
differential pressure, pneumatic, Aug. 212 
Control systems, electric, July 206; Aug. 216 
electric, automatic relay, Apr. 154 
electric, coal loading, Apr. 182 
electric, display on wheels, July 188 
electric, for pumping syctem, vune 176 
electric, rotational positioning, Apr. 243 
electronic, Aug. 222 
electronic, operates milling machine, Dec. 253 
electronic, regulate nuclear reactor, Sept. 188 
feedback, Apr. 386 
feedback, eliminate crane swing, Aug. 164 
feedback, for aircraft brakes, Aug. 125 
feedback, nonlinear, analysis of, Aug. 139 
for flight testing, Sept. 206 
hydraulic, June 168 
hydraulic, July 159; Dec. 22 
hydraulic, design of, Apr. 185 
hydraulic, design of, May 163 
hydraulic, electrical and pilot control, June 168 
moving webs, Sept. 151 
pneumatic, May 187, 192, 198 
pneumatic, for high pressures, May 174 
pneumatic, for jet engines, July 182 
prevent vehicle skids, Sept. 108 
Controls, automatic, Nov. 182 
cable, minimize backlash, Nov. 125 
mechanical, Sept. 220 
photoelectric, Oct. 280 
pneumatic, Jan. 178 
Converter, frequency, Dec. 274 
Conveyors, Feb. 202; Mar. 192; May 262; Nov. 188 
for passenger transportation, June 255 
Convertiplane, Sept. 198 
Copper and alloys, Feb. 245; Aug. 229; Dec. 286, 324 
continuous-cast shapes, June 129 
Corrosion, measurement of, Aug. 196 
Corrosion-resistant alloys, May 151, 253 
Cost control through design, July 112 
Cost reduction, designing for, May 158 
Counters, Jan. 192, 194; Feb. 194, 197; Mar. 183, 192; 
Sept. 218; Oct. 278, 280, 293 
decade, Sept. 110 
Couplings, can be used as manual clutch, June 238 
for angular positioning, May 234 
shaft, Feb. 191; Mar. 184; May 190; Aug. 123, 212; 
Sept. 346; Nov. 335 
shaft, damp torsional vibration, July 312 
shaft, magnetic, Dec. 424 
shaft, prevent torque reversals, July 308 
Cylinders, hydraulic, Mar. 190, 192; July 198, 210; Aug. 
209 
hydraulic, eliminate bulldozer pushbeam, July 132 
hydraulic, have floating piston rods, Nov. 124 
hydraulic, used in casting machine, May 138 
maximum strength, design for, Aug. 133 
Cylinders, pneumatic, Mar. 186; June 200; July 216; Nov. 
212 
pneumatic, operates index table, May 136 
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Data, projecting, Mar. 123 
Deflection, torsional, finding, Nov. 179 
Dehumidifiers, July 135 
Design, of successful products, June 108 
Dials, Aug. 232 
Diaphragms, June 206 
Differentials, July 194 
Domestic machines, Sept. 313; Oct. 405, 408; Dec. 250, 
398 
Drafting equipment, Jan. 139; May 208; June 212, 214, 
216; July 228, 232, 235; Aug. 189, 240, 248; Sept. 235, 
245, 248; Oct. 294, 302; Nov. 248, 315; Dec. 332, 336, 
340 
Drafting, importance of, Sept. 272 
Drafting practice simplified, May 110 
Drafting room equipment, Feb. 204; Mar. 194 
Drafting room supplies, Feb. 204 
Drawing, July 267 
new method for, June 264 
pictorial, simplified, Mar. 128 
Drawings, engineering, perspective, Jan. 106 
Drill, electric hammer, Aug. 158 
Drilling, Feb. 140; Oct. 418; Nov. 310 
deep-hole, Aug. 178 
Drive, drilling hoist, Sept. 176 
dual power, July 121 
Drives, adjustable-speed, Mar. 190; Apr. 316; May 202, 
206; June 204; July 196; Aug. 124, 210, 224; Nov. 
213; Dec. 289 
adjustable speed, metal-to-metal friction type, Dec. 232 
computer, design of, Jan. 156 
constant speed, magnetic tape, Oct. 219 
helicopter, Aug. 126 
intermittent, Apr. 160 
roller-gear, June 202 
V-belt, helicopter, Apr. 180 
Drums, hoisting, design of, Apr. 265 
Dynamic loading of gears, Oct. 203 
Dynamometers, Apr. 275 


E 
Electric analogies for hydraulic system analysis, Jan. 
166; Feb. 131 
Electric heaters, selection and application of, Dec. 142 
Hlectric vibrator powers pneumatic pump, Dec. 172 
Electric equipment (see specific type) 
Electric power units, packaged, Aug. 163 
Electroforming, design for, Sept. 124 
Electronic assemblies use cellular construction, Sept. 123 
Electronic circuits, modular design of, Nov. 126, 192, 194 
Electronic components, Feb. 195; June 200, 202, 208; July 
200; Aug. 189 
Electronic paging system, July 106 
Electroplating, Apr. 333 
Elevators, loads monitored automatically, Sept. 121 
operatorless, Sept. 110 
Engineering department (see Management or Drafting) 
Engineering drawings, perspective, Jan. 106 
Engineering license laws, Nov. 137 
Engines, Mar. 190; Apr. 288; May 190, 196; Aug. 216, 218; 
Oct. 264; Dec. 298 
diesel has triangular cylinder arrangement, Oct. 212 
diesel, use unified thread system, Dec. 230 
jet, June 246 
noise-eliminator for, Oct. 134 
Expansion-forming, July 178 
Extrusion, Nov. 186 
of intricate shapes, May 184 
of steel, Nov. 158 
Extrusions, Apr. 346 
plastics, Mar. 145 
straightening, June 258 
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ia 
Facilities, general, Oct. 242; Dec. 310 
Fan blades, Apr. 284 
Fasteners, bearing nut, Aug. 124 
blind, Oct. 263 
bolts, high strength, Oct. 382 
bolts, nuts, screws, Jan. 182; Mar. 187, 188; Apr. 316; 
May 189; June 190; July 194, 198, 200, 204, 208; Aug. 
q 212, 232; Oct. 268, 286; Nov. 212; Dec. 305 
insert, June 194; Oct. 286 
locking, July 208; Aug. 207; Sept. 212, 214; Dec. 305 
pin, Mar. 110, 180; June 200 
retaining rings, Mar. 172; May 194; June 206 
7 retaining rings, solve design problems, July 152 
rivet, May 189; Oct. 263 
spring-action, Sept. 158, 212, 228 
unified thread system, used in diesel engines, Dec. 230 
washers, Apr. 274 
Fatigue life, improving by design, Jan. 171 
Feeders, Jan. 190; Apr. 286; June 196 
Felt, Aug. 214 
Fiber ducts replace sheet metal, Sept. 131 
Filters, Jan. 178, 194; Feb. 197; May 187; June 198; July 
204; Aug. 210, 214; Nov. 226, 236; Dec. 254 
Finishes, fire retardant, Oct. 132 
for aluminum, June 281 
plated, Dec. 138 . 
Finishes, protective, May 237, 240; June 188; July 200; 
Aug. 200; Sept. 206; Nov. 190; Dec. 282, 300 
protective, testing, July 106 
Finishing machine follows irregular contour, Nov. 157 
Fits, tolerances and limits for, Aug. 116 
Fittings, pipe, tube and hose, Jan. 186; Feb. 188, 193; 
Apr. 274, 278, 319; May 192, 204, 230; June 194, 200; 
July 195, 198; Aug. 206, 212, 222, 226; Oct. 270, 276, 
284; Nov. 218, 223; Dec. 274, 275, 280 
Flame-cutting, three dimensional, Oct. 227 
Fluid couplings, May 202; Oct. 454 
Fluid Power Association organized, Juiy 186 
Followers, flat faced, for disk cams, Aug. 170 
Forging, Feb. 225, 230, 293; Nov. 188 
by press-extrusion, July 124 
Forgings, large, design of, Oct. 334 
Form rolling, Feb. 226 
Forming, Oct. 240, 248, 414, 416 
contour, limitations of, Aug. 284 
Friction materials, pressed-in, eliminate rivets, Sept. 120 
Fuse, hydraulic, Apr. 320 


G 


Gages, pressure, etc. (see also instruments), Mar. 98; 
Apr. 275; Sept. 108; Oct. 273; Nov. 228; Dec. 266 
strain, Aug. 244 
strain, applying in design, Dec. 389 
Gaging, X-ray, May 162 
Gas turbines, Sept. 186 
Gaskets, June 210; Aug. 218 
for severe service, Sept. 108 
Gear ratios, logarithms of, Feb. 177; Mar. 173 
Gear testing, torque loader for, Sept. 175 
5. Gears, Jan. 156; Feb. 177; Aug. 191; Oct. 132 
7 adjustable backlash takeup, Oct. 199 
designing for instruments, May 120 
drive boom hoist, June 115 
, dynamic loading of, Oct. 203 
evaluating lubrication of, June 304 
| for helicopter dri« :, Aug. 126 
irregular, for inert.2 control, Dec. 193 
irregular, in shaker conveyors, July 154 
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noncircular, application and design of, Dec. 185 
produce varying velocity, May 141 
right-angle helical, design of, July 145 
scoring of, Apr. 402 
shot-peening, Sept. 294 
worm, designing, July 248 
worm, for shockfree transmission, June 238 
Generators, electric, Feb. 198, 220; June 210; Oct. 280, 
426 
Glass, Feb. 165 
Glassfabric-plastics laminaies, Mar. 112 
Glass fiber, Apr. 286; June 104; Aug. 232 
used in heater ducts, Nov. 200 
Glued joints, design of, Oct. 193 
Governors, Apr. 276 
control limit switches, Dec. 430 
Grinder, surface, has special bearing, Aug. 161 
Grinding, Feb. 136; Apr. 341; June 102; Nov. 310 
turbine blades, June 136 
Grommets, Jan. 180 
Guided missiles, July 182 
Guided missile test range, Sept. 196 


H 


Hack saw, machine, Nov. 160 
Hammer drill, electric, Aug. 158 
Heating and ventilating machines, Dec. 398, 400 
Heat treating, Jan. 140; July 181 
Heat treating machine, Dec. 408 
Heat exchangers, July 200; Oct. 273; Dec. 136 
Heaters, Mar. 100; May 244; Aug. 210; Oct. 278; Nov. 
230; Dec. 276 

electric, selection and application of, Dec. 142 
Heat-resistant alloys, July 106 
Helicopter, drive for, Aug. 126 


‘Helicopters for airplane pickup, May 236 


Helicopter with four-bladed rotor, Aug. 200 
High-strength steel, design factors for, Oct. 149 
High-temperature alloys, selecting, Dec. 382 
Honeycomb materials, for aircraft, Aug. 192 
Hose, metallic, Apr. 338; Aug. 234; Sept. 216, 218, 222 
nonmetallic, Feb. 194; Mar. 180, 192; June 190; July 
195; Aug. 224; Dec. 278 
Human engineering, Sept. 110 
Human factors, in design, Dec. 374 
in machine indexing, Nov. 143 
Hydraulic analysis, electric analogies for, Jan. 166; Feb. 
131 
Hydraulic equipment, see specific type 
Hydraulic equipment, design of, Dec. 350 
Hydraulic fluid, non-inflammable, Oct. 244 
Hydraulic servo, redesigned, Feb. 123 
Hydraulic steering systems, Apr. 428 


I 
Induction heating, May 260 
Inertia, control of, July 154 
determining moments of, May 181 
moments of, evaluating graphically, Aug. 185 
Inspection, Sept. 246; Oct. 430; Dec. 136 
Instrument dials, July 208 
Instruments, Mar. 181; May 191, 198, 202; June 194; Oct. 
262; Nov. 213, 218, 230, 246 
gear design for, May 120 
scales, design of, Nov. 264 
shaft-damping, June 242 
total flow rate, Nov. 146 
Insulation, Apr. 354; Oct. 288; Nov. 212 
electrical, Aug. 196, 239 
Interferometer, uses electron beam, Sept. 202 
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Irregular gears for inertia control, Dec. 193 
Isotopes used in inspection, Sept. 194 


J, K, L 
Jet power unit drives boats, July 177 
Knobs, Oct. 273 
Latches, Apr. 277, 283 
. flush, Dec. 226 
Lathes, automatic, Aug. 160 
copying, June 135 
Leather, Nov. 234 
Licensing engineers, Nov. 137 
Limits, simplified system of, Aug. 116 
Linearizer, mechanical, May 175 
Linkages, computing, Sept. 171 
design of, July 137 
design of a simplified approach to, Dec. 196 
four-bar, design of, Apr. 233 
graphical analysis of, June 177 
used in shaker conveyor, July 154 


Lubricants, Apr. 274; May 204, 206; June 198, 206; Sept. 


218; Oct. 278 
greases, properties of, May 129 
molybdenum disulphide, July 284 
solid, Nov. 272 
synthetic, Jan, 174 
synthetic, for high velocities, Nov. 284 
Lubrication, air, of bearings, Apr. 272 
Lubrication equipment, Jan. 178; Apr. 278; July 214, 220; 
Aug. 206; Nov. 214, 218 
Lubrication, gear, evaluating, June 304 
Lubrication system, steam drop-hammer, Apr. 158 


M 


Machine e*itomatically counts and stacks, Nov. 171 
Machine indexing, human factors in, Nov. 143 
Machine, indexing, packaged, Nov. 147 
Machine leveling with strain gages, June 117 
Machine tools, Dec. 252 
design of, June 186 
Machine, ultrasonic, Dec. 260 
Machinery exports reach new high, Sept. 204 
Machines, special, Aug. 138 
Magnesium and alloys, reduced production of, June 284 
Magnets, Sept. 202; Dec, 138 
Maintenance equipment, Sept. 313 
Maintenance, low, design for, Feb. 114 
Management, engineering, Jan. 106, 116, 150; Feb. 160; 
Mar. 128; Apr. 370; Sept. 113, 114, 192; Nov. 182, 
194, 294; Dec. 136, 256, 262 
responsibility to engineering, Aug. 302 
steps to advancement, Sept. 272 
Manifold, resists vibration, Sept. 200 
Materials, behavior under thermal loads, Oct. 364 
handling, Apr. 326; Sept. 314; Oct. 408, 410, 412; Nov. 
302 
Materials handling machines, Dec. 402 
new, designing with, Oct. 314 
properties of, Oct. 138; Nov. 161 
selecting and specifying, Aug. 292 
Mechanisms Conference, July 178; Nov. 186 
Mechanisms, cams, disk, design of, Aug. 170 
classification of, Dec, 174 
determining acceleration in, Dec. 180 
eccentric gear, May 141 
first conference on, Sept. 188 
first conference on, transactions of, Dec. 173 
for connecting parallel shafts, May 153 
maintain tension, May 233 
produce non-linear rotation, May 175 
starwheel, design of, Apr. 255 
swashplate, Feb. 141 
switching, controls liquid level, Dec. 160 
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Metals (see specific type) 
Metalworking, Sept. 317; Oct. 414, 424 
Metalworking machines, Dec. 402, 403, 406 
Milling, Nov. 306, 308, 312 
Milling machines, Dec. 402 
Milling machine, cuts in both directions, May 140 
controlled by tape recorder, Dec. 253 
Molding Machine, Dec. 408 
Moments of inertia, determining, May 181 
evaluating graphically, Aug. 185 
Motions, systematic correlation of, Dec. 215 
Motors, electric: 
adjustable-speed, Aug. 124 
brakemotors, July 206; Aug. 209 
design of, May 300 
fractional and integral hp, Feb, 196, 200, 268; Apr. 276; 
May 194; June 206; July 210; Aug. 210, 214; Sept. 
186, 213, 225; Nov, 212, 226, 234; Dec. 262, 274, 278, 
282 
fractional and integral hp, meet latest NEMA stand- 
ards, Nov. 204 
fractional and integral hp, rerated by NEMA, Sept. 184 
frames for, Aug. 239 
gearmotors, Jan. 192; Feb. 188, 193; Mar. 180, 183; 
June 188; July 206; Aug. 207; Oct. 266, 282 
molded commutators, for, Oct. 202 
power bull-dozer, June 281 
simplify power transmission, Sept. 160 
subfractional hp, Jan. 194; Mar. 185; Apr. 286; May 
186, 189; June 188, 210; July 194; Sept. 225, 232; 
Oct. 270; Dec. 312, 320 * 
subfractional, instantaneous reversal, Aug. 342 
timing, Jan. 184; July 218; Aug. 229 
wind-tunnel drive, Sept. 190 
Motors, hydraulic, Jan. 182 
for engine starting, Oct. 200 
Motors, pneumatic, Apr. 364; Oct. 286 
Mountings, Nov. 228 
vibration and shock, June 208; July 196, 222; Aug. 
206; Sept. 232; Oct. 456; Nov. 238 
vibration and shock, for instruments, Dec. 428 
Nameplates, Apr. 282; Dec. 286 
Noise control, July 183 
Nomographs, for evaluating moments of inertia, Aug. 185 
for sleeve bearing design, Aug. 143 
Noncircular gears, design and application of, Dec. 185 
Nickel and alloys, Nov. 182 
Nickel-cadmium batteries, Oct. 132 


O, P 
Office equipment, Nov. 312 
Oscillograph records 14 channels, Sept. 138 
Packings, Aug. 198; Sept. 216; Oct. 263, 264 
floating, seal pneumatic valves, July 121 
Patent law, Oct. 215 
Patents, valid, Sept. 147 
Personnel, engineering, recognition of, Aug. 302 
Photocopy contest, Nov. 204 
Photography, high speed, Nov. 282 
Pictorial drawing, simplified, Mar. 128 
Pilotlights, Dec. 300 
Pipe, Sept. 214 
plastic, Dec. 280 
Pipe bender, Nov. 306 
Piston rings, Sept. 348; Oct. 424 
Plant equipment, Oct. 424; Nov. 315, 918: Dec. 406 
Plastic hydraulic pump, Oct. 199 
Plastic-metal laminate, Dec. 305 
Plastics, Jan. 177, 186, 270; Apr. 2* 137; June 
102, 198; Aug. 200, 216; Sept. 21: 66, 280, 290; 
Nov. 220; Dec. 136, 252, 25° 
hard vinyl, Dec. 169 
improve spinning units, June 1 
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in gear couplings, Aug. 123 
reinforced, Mar. 142 
sheet used in ducting, July 172 
sintered nylon, July 181 
storage tanks, Sept. 192 
styling with, June 155 
seal castings, Sept. 204 
tape, for lettering, Aug. 122 
teflon, application in design, July 274 
teflon, change volume at room temperature, July 177 
teflon, protect conveyed products, July 184 
toughening, July 108 
use increasing, Sept. 200 
Plastics extrusions, Mar. 145 
Plastics molding, May 253 
Plastics-glass fabric laminates, Mar. 112 
Plastics plugs, Sept. 232 
Plugs, Apr. 283 
plastic, Sept. 232 
Pneumatic equipment (see specific type) 
Pneumatic receivers, high-prezsure, Apr. 237 
Portable tools, Oct. 428 
Potentiometers Apr. 277, 284; May 200; July 224; Oct 
273; Nov. 2 
Powder metal gy, Jan. 137; Apr. 328; Sept. 202 
impregnant pores of parts, June 256 
Power steering, ~ct. 228 
hydraulic, Apr. 428 
mechanical, Apr. 183 
Power units, packaged, Aug. 163 
Prezs interlocked safety guards, Dec. 246 
Press, hydraulic, May 150 
Press produces building board, Sept. 132 
Printed circuits, July 108 
produced by photo etching, July 184 
for electronic assemblies, Sept. 284 
Proceszes, their effect on costs, July 112 
Processing equipment, Sept. 327 
Producibility, achieved by simplification, Nov. 112 
Product design, June 108 
Product development, Sept. 114 
Properties of materials, Oct. 138; Nov. 161 
Putley-clutch combination automatically takes up wea 
Dec. 424 
Pulleys, (see also sheaves) May 191; Sept. 230, 346. 
Pumps, Mar. 178, 186; Apr. 280, 282, 364; June 192, 198, 
204; July 195, 202, 210; Oct. 270; Nov. 220, 223 
all plastic, Oct. 199 
for viscous fluids and high pressures, July 149 
use no seals, July 135 
centrifugal, June 183 
electromagnetic, Mar. 178 
electro magnetic, for molten metal, Dec. 138 
filter, Apr. 275 
high-pressure, design of, Feb. 185 
hydraulic, Feb. 194; Apr. 319; May 190, 192; July 204, 
206, 214; Aug. 208, 220, 222, 342, 346; Sept. 213, 344 
hydraulic, control system for, Dec. 221 
hydraulic, variable p‘ston displacement, Dec. 159 
pneumatic, Jan. 178; Apr. 288; Aug. 344; Sept. 225, 344 
pneumatic, vibrator powered, Dec. 172 
positive displacement, clearance design in, Feb. 127 


Q, R 
Quality control, Jan. 150; Feb. 160; Mar. 165; May 176 
Reactor, nuclear, Nov. 200 
Recorders, Oct. 405 
“stretch” data, July 106 
use aluminum tape, Nov. 156 
Rectifiers, Mar. 182; May 188; June 188 


MACHINE DESIGN—December 1953 


Reducers, speed, Feb. 198; May 200; July 202, 208, 220; 
Sept. 214, 218, 222; Oct. 268 
cooled by convection tubes, Dec. 160 
Regulators, pneumatic, Apr. 320 
prescure, Aug. 236; Sept. 212 
temperature, Nov. 226 
Relays, Jan. 184; Feb. 190; Mar. 183, 187; Apr. 275, 277, 
283; May 206; June 200, 202, 210; July 196, 200; 
Sept. 212, 213, 214, 222; Oct. 262, 270, 280; Nov. 217, 
226; Dec. 302, 308 
magnetic, in control systems, Apr. 154 
Research and development, Jan. 171, 196, 264, 276; Feb. 
154, 191, 204, 206, 234, 238, 283; Mar. 123, 149, 194, 
196; Apr. 290, 292, 294, 324, 325, 348, 358; May 187, 
208, 210; June 212, 214; July 228, 230, 232, 236, 238, 
241; Aug. 242, 244; Sept. 138, 235, 240, 242, 246, 250, 
252; Oct. 293, 294, 297, 300, 302, 304; Nov. 184, 190, 
198, 236, 240, 244, 246; Dec. 136, 326, 328, 330, 332, 
334, 338 
source of neutrons for, July 179 
Rheostats, Feb. 190, 192; Mar. 182, 185; May 188, 196; 
June 204 
Resistors, Feb. 195; Mar. 110 
Rubber, Feb. 246; Mar. 98; Apr. 279; May 248; Dec. 284, 
320 
high temperature in heater ducts, Nov. 200 
Rubber molding, July 224 


Ss 


Safety, design for, Aug. 142 
Saw, cut-off, Dec. 223 
Screws, ball, power, Aug. 226 
design and application of, Nov. 128 
dual drive, July 308 
for reciprocating motion, May 233 
Sealers, as engineering materials, Oct. 158 
Sealing shafts at high temperature and pressure, Mar. 
170 
Seals, Jan. 177; Apr. 280; May 204; Aug. 222; Sept. 230; 
Dec. 275, 324 
design for reliability, Sept. 266 
diaphragm, for high pressures, June 238 
for journal bearings, July 308 
mechanical, Feb. 222; June 198, 210; July 202; Sept. 
228; Oct. 456; Nov. 223; Dec. 426 
Selsyns synchronize 3-D projectors, June 244 
Servo, hydraulic, design, Feb. 123 
Servomechanisms, nonlinear, analyzing, Aug. 139 
Servo-systems, Nov. 223 
Shaft and hole tolerances, Jan. 116 
Shafts, finding torsional deflection, Nov. 179 
flexible, adapter, Dec. 275 
fluid ejection of, Sept. 122 
sealing at elevated temperatures and pressures, Mar. 
170 
Shapes, continuous-cast, June 129 
Shearing, July 178; Oct. 418 
Shell molding machine has simplified controls, Dec. 247 
Shock absorbers, Oct. 450 
Simplicity, key to producibility, Nov. 112 
Solenoids, Aug. 209; Oct. 278; Dec. 322 
Space Flight, May 284 
Spinning, July 267 
Spring materials, May 186 
Springs, Mar. 109; Oct. 270 
constant force, meter cable, Apr. 184 
design of, Sept. 134; Oct. 222 
hydraulic, Dec. 292 
largest constant force, July 188 
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mounting, flat plate, Nov. 127 
torsion, designing, Nov. 172 
Sprockets, Jan. 188; Mar. 185; June 202; July 204, 216; 
Aug. 216 
Spotwelding, design for, Feb, 157 
Stamping, Jan. 163; Feb. 188, 191; Nov. 234, 304, 312 
Stamping press for automobile frames, July 184 
Stampings, joining, Jan. 163 
Standardization of aircraft components, Dec. 378 
Starters, motor, May 191, 192, 198; Aug. 207, 224; Sept. 
"228; Oct. 268 
portable for jet engine, Sept. 198 
Static balancing, Oct. 229 
Steel, Feb. 245; June 208; July 183; Oct. 234 
chromium replaces nickel-bearing, June 118 
high-strength, design factors for, Oct. 149 
stainless, Feb. 305; July 218; Aug. 206; Oct. 236 
stainless, improved by rare-earth additions, Sept. 196 
Strain gages, applying in design, Dec. 389 
Stress analysis of rotating parts, July 128 
Struts, tubular, design for maximum strength, Aug. 133 
Styling of water coolers, Aug. 159 
Styling with plastics, June 155 
Switches, Jan. 182; Feb. 192, 194, 195, 196; Mar. 183, 
186; Apr. 276, 282, 288; June 190, 192, 194, 204, 208; 
July 194, 202, 208; Aug. 208, 214, 216, 234; Sept. 213, 
216, 220, 225, 228; Oct. 262, 264, 266, 276, 282; Nov. 
223; Dec. 276, 278, 286, 294, 300 
commutating, Nov. 214 
Switches, governor controlled, Dec. 430 
use nylon parts, June 117 
Switches control liquid level, Dec. 160 
Swivel joints, June 196 
Systems, hydraulic, Oct. 426 
hydraulic, electric analogies for, Jan. 166; Feb. 131 


T 
Tachometers, Oct. 297 
Tantalum, Dec. 250 
Tape, stamped, for lettering, Aug. 122 
Teletypewriter, redesigned, Nov. 176 
Terminals, Apr. 284; May 196, 202; Aug. 214; Oct. 276, 
288 
Testing, Sept. 250; Oct. 246, 248, 252, 430, 432; Nov. 
184, 188, 198; Dec. 136, 260, 264 
acceleration, Sept. 206 
acceleration, centrifuge for, Aug. 182 
aircraft structures, Sept. 184 
using pressure vessel, Sept. 190 
Testing machines, Dec. 410 
Test range, guided missile, Sept. 196 
Thermostats, Jan. 184, 190; Mar. 182, 184; Apr. 242; May 
200; July 224; Aug. 218; Sept. 213; Oct. 264, 286; 
Dec. 289 
Threading, Oct. 416 
Timers, Apr. 278, 280, 283, 292, 294; May 186; June 196; 
Aug. 246; Oct. 278; Nov. 217, 220, 234, 240; Dec. 282 
Tires, low pressure, May 237 
Titanium, Oct. 252, 254 
cast, shapes, Oct. 132 
resists corrosion, June 298 
resists galvanic corrosion, July 188 
Titanium research lab., Sept. 192 
Toggle mechanism for indexing, May 136 
Tolerance assignment, Sept. 139 
Tolerances, hole and shaft, Jan. 116 
simplified system of, Aug. 116 
Tools, pneumatic, use interchangeable units, Dec. 224 
Torque converters, Jan. 178; Apr. 159; Sept. 222; Oct. 
454 
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Torsional deflection, finding, Nov. 179 
Torsional locking eliminates set-screws, July 120 
Torsion springs, designing, Nov. 172 
Trainer, flight, Aug. 194 
Transformer, Feb. 202; Nov. 228 
Transmissions, helicopters, Aug. 126 
helicopter, uses v-belts, Apr. 180 
variable-speed, Apr. 278; May 187, 188 
Tubing, Feb. 155, 200; May 186; Oct. 278, 284; Nov. 204 
high-strength, design for, Aug. 133 
nickel used in transducer, July 179 
spiral, for high pressure, Aug. 125 
telescoping, Feb. 155 
Tubing expander, Nov. 306 
Tungsten, Apr. 274 
Turbine blade grinder uses abrasive belts, June 136 
Turbine with variable area nozzles, Oct. 198 
Turbines, gas, Dec. 250, 251 
Turning, May 260; Oct. 414, 416; Nov. 308, 310 


U, V 


Universal joints, Feb. 189; Nov. 332 
constant velocity, design of, Apr. 162 
Valves, May 191, 198, 200, 204; June 192, 196, 202, 208; 
July 186; Aug. 229; Sept. 232; Oct. 266, 452; Nov. 
217, 218, 220, 228, 230, 332; Dec. 274, 276, 278, 280, 
284, 315 
performance analysis, Sept. 196 
Valves, sealed by carbon disk, Dec. 162 
electromagnetic, Apr. 314 
hydraulic, Jan. 115, 188, 190, 194; Mar. 181, 187; Apr. 
277; May 189, 190, 194, 206, 230; June 190; July 198, 
212; Aug. 210, 212, 214, 218, 222, 344; Sept. 214, 
220, 225, 230, 348; Oct. 263, 276, 454; Nov. 214, 238; 
Dec. 282, 286, 428 
hydraulic, for automatic pressure control, June 240 
hydraulic, design for reliability, Sept. 266 
needle, May 234 
pneumatic, Jan. 180, 190; Apr. 286; May 196, 230; 
June 188, 190, 200; July 202, 204, 214, 219; Aug. 208, 
212, 222; Sept. 222, 225; Oct. 268, 273, 276; Nov. 213, 
214; Dec, 275, 310 
pneumatic, controlled by wobble-rod, Nov. 125 
pneumatic, controls tape dispenser, July 136 
Vents, for low temperature units, Aug. 232 
oil breather, Aug. 207 
Vibration analysis, p.astic models for, May 125 
Vibration, beam, analysis of, June 123 
Vibrating system analysis, May 169 
Vibration damper, viscous, Dec. 430 
Vibrator, powered by loudspeaker, June 260 
Vibrators, May 238 
for electron tubes, Aug. 157 
use revolving weights, June 157 
Viscosity, new standard for, Aug. 194 
Vitreous coatings, designer’s guide to, Jan. 141; Feb. 166 


W,Z 


Water coolers, styling, Aug. 159 
Wear analysis, Nov. 266 


Webs, control of moving, Sept. 151 

Welding, Jan. 114; Sept. 110; Nov. 202, 308: Dec. 252, 262 
spot, design for, Feb. 157 

Welder, spot, portable, July 106 

Wheels, Aug. 220 

Wire and wire products, Nov. 238 

Wiring, machine, Apr. 160 

Zirconium, Apr. 324; May 250 
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